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22. . The memory device of claim 20, wherein metal contacts and interconnects comprise 
alumiiium and the alloy dopants include at least one of Cu, Ti, Pd and Si. 



23. The memory device of claim 20, wherein the metal contacts and interconnects reside in 
via trenchesVormed in an insulating layer atop a substrate. 

\ 

24. The memory device of claim 20, wherein the metal layer is annealed after polishing so 
that)the alloy dopants come out of solution to increase the conductivity of the metal contacts and 
-interconnects. \ 



25. A memory device, comprising: 
an array of memory cells; 
internal circuitry; 

a system metal alloy contacts and interconnects coupled to the memory cells and internal 
circuitry, the metal contacts and interconnects comprising a metal alloy layer with alloy dopants 
residing in contact vias ancmnterconnect trenches formed in an insulating layer atop a substrate; 
and 

wherein the metal alloy layer is annealed a first time to drive the alloy dopants into solid 

\ 

solution, quenched to prevent the alloy dopants from coming out of solution, and annealed a 

\ 

second time after polishing to allow the dopants to come out of solution in order to increase the 

\ 

conductivity of the metal alloy laydr. 



26. The memory device of claim 25, wherein one or more of the vias are tapered. 

\ 

27. The memory device of claim 25, wherein the insulating layer comprises oxide. 

\ 

28. The memory device of claim 25, further including an external microprocessor coupled to 
the array of memory cells. 
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29. A memory device, comprising: 
an array of men^ory cells; 
Hnternal circuitry; 

vias and interconnect trenches formed within an insulating layer atop the substrate and 

connected to the internal circuitry and array of memory cells; and 

\ 

a high-conductivity doubly annealed metal alloy formed in the vias and interconnection 
trenches. 

\ 

A 

30. The memory device of claim 25, wherein the high-conductivity doubly annealed metal 
alloy comprises aluminum and at least one of Cu, Ti, Pd and Si as alloy dopants. 

\. 

31. A memory device comprising: 
an array of memory cells; ] 
internal circuitry; \ 

a high-conductivity system of contacts and interconnects coupled to the internal circuitry 
and array of memory cells, the high^conductivity system comprising: 
a layer of insulating material kop a substrate; 

vias formed in the insulating material extending down to the substrate at different 

\ 

locations; 



interconnect trenches formed im the insulating material, with each interconnect trench 

connected to at least one via; and V 

\ 

high-conductivity means formed in the vias and interconnect trenches for providing a 
high-conductivity electrical connection between the different locations on the substrate. 
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*32. The memory flevice of claim 31, wherein the high-conductivity means includes a metal 
alloy first annealed at aSfirst temperature to drive alloy dopants into solid solution to make the 
metal alloy more polishable, quenched to prevent the alloy dopants from coming out of solid 
solution, polished to planarize the metal alloy, and then second annealed at a second temperature 
such that dopants are allowed to come out of solution to increase the conductivity of the metal 
alloy. \ 



33. The memory device of claim 32, wherein the second anneal temperature is less than the 
first anneal temperature. 



34. A memory device comprising: 
an array of memory cells; 
internal circuitry; \ 

a substrate base layer with an insulating layer formed thereon; 

a layer of aluminum alloy residing in vias and interconnect trenches formed in the 
insulating layer, the metal alloy layer coupled to the array of memory cells and internal circuitry; 
and \ 

wherein the layer of aluminum alloy is doubly annealed, the first anneal is performed at a 

-\ 

first anneal temperature between 400°C and 500°C, and the second anneal is performed at a 

\ 

second anneal temperature less than the first anneal temperature. 

\ 

35. The memory device of claim 34, wherein the aluminum alloy includes alloy dopants, said 
alloy dopants including at least one selected from the group of alloy dopants consisting of Cu, Ti, 
Pd and Si. ) 



PRELIMINARY AMENDMENT Page 5 

Serial Number: Unknown Dkt: 303 .469US3 
Filing Date: Herewith 

Title: THERMAL PROCESSING OF METAL ALLOYS FOR AN IMPROVED CMP PROCESS IN INTEGRATED CIRCUIT 

FABRICATION 



^36. A memory device comprising: 

a systempf twice-annealed aluminum alloy interconnects and contacts formed in an 
insulating layer arop a substrate, wherein a first anneal facilitates polishing of the alloy and a 
second anneal improves electrical conductivity and adhesion properties of the alloy; and 

an array of memory cells and internal circuitry coupled to the system. 



37. The memorydevice of claim 36, wherein the alloy dopants include at least one of Cu, Ti, 

Pd and Si. \ 

\ 

38. The memory device of claijn 36, wherein the first anneal is performed at a first anneal 



temperature in the range' of 400° C to 500° C. 



39. The memory device of claim 38, wherein the second anneal is performed at a second 

anneal temperature in the range of 150° to 250° C. 

\ 

\ 

40. A memory device comprising: 
memory means for storing data; and 

annealed metal alloy means patterned into a semiconductor substrate and connected to 

select regions on the semiconductor substrate and to said memory means. 

} 

\ 

41 . The memory device of claim 40, wherein the annealed metal alloy means includes alloy 

~ \ 

dopants comprising at least one of Gu, Ti, Pd and Si. 



42. The memory device of claim 40, wherein the annealed metal alloy means is patterned into 
silicon dioxide formed atop the semiconductor substrate. 



43. The memory device of claim 40, wherein the metal alloy means is aluminum with alloy 
dopants of Si and Cu. 



